Importance of hydration for gramicidin-induced hexagonal HII phase formation in dioleoylphosphatidylcholine model membranes.
The macroscopic organization, lipid head group conformation, and structural and dynamic properties of 2H2O were investigated in dioleoylphosphatidylcholine (DOPC) model systems of varying gramicidin and 2H2O (or H2O) content by means of small-angle X-ray diffraction and 31P and 2H NMR. At low stages of hydration, N less than 6 (N = 2H2O/DOPC molar ratio), a single lamellar phase is observed in which the gramicidin molecules become preferentially hydrated upon increasing N. For 6 less than N less than 12 phase separation occurs between a gramicidin-poor and a gramicidin-rich lamellar phase. This latter phase is characterized by a smaller repeat distance and decreased DOPC head group order. For N greater than 12, the gramicidin-rich lamellar phase converts to a hexagonal HII phase. Thus, hydration of gramicidin is a prerequisite for HII phase formation in the DOPC/gramicidin system. The HII phase is very rich in gramicidin and 2H2O (gramicidin:DOPC:H2O = 1:1.1:0.9 w/w/w). A model is proposed in which self-assembly of hydrated gramicidin molecules into domains of a specific structure plays a determinant role in the formation of the HII phase by gramicidin.